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Aplastic Anemia Due to Chloramphenicol 


Discussion by: SANForD L. Lerkin, M.D.* Aanp 
Henry We cu, Pu.D.t 
Case Report by: Grace H. Guin, M.D.} 


The case of a child in whom there developed anemia, granulocytopenia 
and thrombocytopenia associated with a hypocellular bone marrow 
as the probable result of the administration of chloramphenicol is 
presented to call attention again to the possible serious toxic effects 
of this drug. 

CASE REPORT 

This 7 year old boy was admitted to Children’s Hospital for the first time on 
December 8, 1959. He had fallen two weeks prior to admission; at that time there 
developed numerous ecchymotic areas and epistaxis which was stopped one and one 
half days later only after cauterization. Two days prior to admission, his sister had 
accidentally struck him and knocked out a central incisor, and he subsequently bled 
intermittently from the socket. 

Birth, and developmental and family history were not contributory. He had had 
asthma since the age of 3 years. In June 1959, and again in August 1959, he had re- 
ceived Chloromycetin Palmitate® for treatment of enlarged anterior cervical lymph 
nodes. 

Physical examination on admission disclosed blood crusts in the nose. Posterior 
cervical and left axillary lymph nodes were slightly enlarged. The spleen and liver 
were not palpable. Both extremities were covered with petechiae and ecchymoses. 

Admission laboratory findings included a hemoglobin of 7.0 Gm. per 100 ml. and 
a leukocyte count of 3,350 per cu. mm., with a differential of 7 per cent segmented 
neutrophils, 89 per cent mature lymphocytes, and 4 per cent monocytes. The platelets 
were 10,000 per cu. mm., and reticulocytes 0.1 per cent. Urinalysis was normal. Bone 
marrow aspirate was interpreted as follows: ‘“The marrow is hypocellular. No mega- 
karyocytes are seen. The majority of cells consists of mature lymphocytes, but a 
few suspicious lymphocytes are seen. There is some vacuolation of the granulocytes, 


* Associate Staff, Chief, Hematology Section, Research Foundation, Children’s 
Hospital; Instructor in Pediatrics, George Washington University School of Medicine. 

+t Formerly Director, Food and Drug Administration, Antibiotic Division, De- 
partment of the United States Health, Education and Welfare. 

t Attending Staff, Director of Laboratories, Children’s Hospital; Assistant Clinical 
Professor of Pediatrics, Georgetown University School of Medicine. 
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and a few giant metamyelocytes are seen. There is erythroid hypoplasia. Impression 
The marrow is consistent with aplastic anemia but leukemia cannot be ruled out.’ 

The patient was treated with blood transfusions, and prednisone, 40 mg. per day, 
was started. Values for hemoglobin returned to normal, but both leukocyte and 
platelet counts remained low. The patient was discharged in relatively good con- 
dition. He was readmitted briefly for a blood transfusion on January 29, 1960. 

The patient was admitted to the hospital for the third time on February 2, 1960. 
Since the first hospital admission he had done comparatively well, although he con- 
tinue? to have frequent nose bleeds and bleeding gums, and bruised easily. One day 
prior to admission, however, he began to have gross hematuria without dysuria or 
frequency. Except for multiple eecchymoses and petechiae, the physical examination 
was normal at that time. 

Laboratory findings at this admission showed a hemoglobin of 9.2 Gm. per 100 
ml., a leukocyte count of 3,000 per cu. mm., with 97 per cent mature lymphocytes, 1 
per cent atypical lymphocytes, and 2 per cent monocytes. Platelets were decreased 
in number. Chest x-ray two weeks following admission revealed some haziness in the 
left costophrenic angle; an x-ray of the abdomen revealed several distended loops of 
small bowel. The urinalysis revealed 50 mg. per 100 ml. of albumin; microscopically, 
there were numerous erythrocytes and rare leukocytes. 

During the first 14 days of hospitalization the patient was treated with prednisone, 
40 mg. daily, testosterone 40 mg. daily, and blood transfusions. The urine had almost 
returned to normal one week after admission, but gross hematuria recurred 10 days 
following admission. A splenectomy was performed on February 15. Postoperatively, 
the patient did not do well. His temperature varied between 102°-104° F., and his 
abdomen remained distended. A Levine tube was inserted into the stomach, and he 
was maintained with intravenous fluids and blood transfusions. There was some 
oozing from the incision site but this was not difficult to control. He continued to 
have hematuria. The day before his death he became delirious; one week after the 
operation, and 10 weeks after his first hospital admission, he expired. 

At autopsy the muscles of the neck, thorax and abdominal wall were hemorrhagic. 
Each pleural cavity contained 30.0 ml. of bloody fluid and there was 500 ml. of cloudy, 
brown fluid in the peritoneal cavity. A blood clot measuring 10.0 x 5.0 x 3.0 em 
overlay the anterior surface of the liver. 

The lungs were hemorrhagic, being twice their normal weight. The renal paren- 
chyma revealed hemorrhage and their pelves were filled with blood. There was ulcera- 
tion, hemorrhage, and infarction in the esophagus, stomach and colon. The bone 
marrow was markedly hypoplastic with only a few cells from the erythropoietic series 
and reticulum cells being present. E. coli was cultured from the heart blood. Patho- 
logical diagnoses were: 

1. Aplastic anemia 

2. Hemorrhage into lungs, kidneys, ureters 

3. Intraperitoneal hemorrhage with ascites 

4. Hemorrhage, ulceration and infarction of gastrointestinal tract. 


DISCUSSION 
Dr. Leikin: 


During the past 24% years four children with aplastic anemia asso- 
ciated with the administration of chloramphenicol have been observed 
at this hospital; three have died and one has-recovered. In the District 
of Columbia and its environs during the same period, there have been, 
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to my knowledge, 5 additional patients of pediatric age who have been 
observed by other physicians, with two recoveries. This disease is by 
no Means a rare one, and when it occurs is serious. 

Aplastic anemias, particularly those which result from drugs, are 
frequently progressive. The bone marrow may sometimes be misleading; 
early in the course of the disease, a normocellular picture may be ob- 
served, but eventually the marrow becomes less cellular, with small 
mature lymphocytes as the predominating form. 

Other characteristics of the so-called toxic aplastic bone marrow are 
relatively increased numbers of plasma cells, reticulum cells, and mast 
cells. 

In the treatment of this condition, the most important agents are the 
adrenal cortical steroids; these help control the bleeding and probably 
have a nonspecific stimulatory effect on the marrow. Large quantities 
of steroids with the dangers of their concomitant side effects are some- 
times necessary. After a period of steroid therapy it is sometimes difficult 
to differentiate which are side effects and which are evidence of the 
basic disease. For example, there is difficulty in differentiating the 
gastrointestinal bleeding from ulcerations resulting from steroid ad- 
ministration from that due to the thrombocytopenia which is part of 
the disease. It is also difficult to say whether the effect of steroids on the 
protective body mechanisms is the cause of any infection which de- 
velops, or whether these infections are again the outcome of the 
granulocytopenia characteristic of the disease. 

A second important therapeutic agent in the management of such a 
patient is transfusions, whether of bank blood, fresh blood, or platelets. 
The administration of fresh blood and platelet transfusions for their 
platelet effect will sometimes help stop bleeding, but this effect is short 
lived, since platelet survival is brief. In addition, platelet antibodies will 
develop in some patients if these elements are given too often. Platelet 
transfusions do have a place, however, in the preparation of such pa- 
tients for surgery. 

Antibiotics are used for superimposed infections; prophylactic anti- 
biotics are not used since they invite production of resistant bacterial 
strains. 

In the past 10 months there have been favorable reports by Shahidi 
and Diamond! on the use of testosterone in this condition. In our last 
3 patients we have tried testosterone, sublingually in doses of 1 to 2 
mg. per Kg. of body weight, without success. However, I have had 
reports from other hematologists that the intramuscular route produces 
better responses, and we are planning to use this method of treatment 
in future cases. 

Splenectomy has been largely unsuccessful in our cases. However, two 
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adults with whose cases I am acquainted had an eventual platelet rise 
occurring six months after surgery. We still may, under certain cir- 
cumstances, wish to do a splenectomy in future cases. 

The prognosis of this disease is still very poor. Wolfe? has reviewed 
over 300 cases, and found that of aplastic anemias from all causes 
there was only a 3.3 per cent cure rate. Only 7.3 per cent of the patients 
were alive at the end of five years, and more than 50 per cent were 
dead in less than one year. 

REFERENCES 
1. SHanipi, N. T., anpb Diamonp, L. K.: Testosterone-induced remission in aplastic 
anemia, A. M. A. Am. J. Dis. Child. 98: 293, 1959. 
2. Wo.re, J. A.: Anemias caused by infections and toxins, idiopathic aplastic anemia 
and anemia caused by renal disease, Pediat. Clin. N. America 4: 469 (May), 
1957. 


Dr. Welch: 


Chloramphenicol became available for clinical use in January 1949; 
since August 1949, except for a lapse of three months, the Food and 
Drug Administration has certified every lot of this drug whether destined 
for domestic use or for shipment abroad. 

The first indication of a possibility that chloramphenicol could cause 
blood dyscrasias was made at this hospital by Recinos, Ross and col- 
leagues' who published a paper in November 1949 indicating that 
transitory leukopenia did occur with the administration of this drug. 

The first cases reporting granulocytic maturation arrest in the bone 
marrow were by Volini et al.? in 1950; Rich et al.,* in the same year, 
reported the first case of aplastic anemia. From that point on until 1952, 
there were many reports in the literature describing various kinds of 
serious blood dyscrasias resulting from the administration of chlor- 
amphenicol. 

On the strength of the seriousness of these reports, the Food and 
Drug Administration decided to stop distribution of parenteral chlor- 
amphenicol until a survey could be made of the country to determine 
just how serious the situation was. At that time, of course, millions of 
grams of the drug were being used. During a period of three to four 
months, this survey of the country uncovered 539 case histories of 
presumably drug-induced blood dyscrasias. These were reviewed care- 
fully and separated into three groups. In Group A, in which, as far as 
could be determined, chloramphenicol was the only drug involved, there 
were 55 cases of blood dyscrasias; Group B contained 143 cases where 
chloramphenicol had been administered, but there were other drugs used 
which could possibly have been involved in the blood dyscrasia; Group C 
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TABLE 1 
Comparison of Incidence, Type, and Fatality for Various Blood Disorders in Each 
of the Groups ‘‘A’’, ‘*B’’, and ‘‘C”’ 


Group A Group B Group C 


Blood Disorder capa ——o ec 


No. No. No. No. No 


No. " 
Cases Deaths Cases Deaths Cases Deaths 


Aplastic anemia eewting ote ae 23 95 ‘ 97 
Pancytopenia....... Ro ; - 5 7 
Granulocytopenia . . 14 ‘ 24 


Thrombocytopenia Sitters - f 5 
Anemias, other types eed - 18 30 10 
Miscellaneous 41 12 


Totals | 2: : ‘ 341 155 
Case fatality rates | 42% | ( — 46% 


contained 341 cases in which chloramphenicol had not been administered 
and thus could not have been involved. 

Table 1 illustrates the types of cases in the various groups. In Group A, 
there were 44 cases of aplastic anemia with 23 deaths following the 
administration of chloramphenicol alone. Other blood dyscrasias in that 
group, including pancytopenia and granulocytopenia, as well as anemias 
of other types which were unclassifed, resulted in a total of 55 and a 
death rate of 42 per cent. In Group B, there was a total of 143 cases 
with 82 deaths, or 57 per cent. In Group C, there were 341 cases with 
155 deaths, or 46 per cent. 

In table 2 it will be noted that in Group A there were 13 patients, 12 
females and 1 male, who had had only a single course of the drug. The 
remaining 42 patients had either prolonged, intermittent, or two or 
more courses of chloramphenicol. 

On the basis of the first survey and a review of all data by a committee 
of the National Research Council, the company producing the drug 
was required to place in its labeling, and in all advertising and promotion 
to physicians, a statement to the effect that this drug could cause blood 
dyscrasias. This warning has appeared continuously in all advertising 
and promotion since that time. 

Two years later a second survey was made (1954) to determine the 
effect of the publicity given the drug on the incidence of blood dyscrasia 
(table 3). In this survey,’ in Group A, where chloramphenicol alone had 
been administered, there were 29 cases of blood dyscrasia, of which 
24 were aplastic anemia; where chloramphenicol and other drugs had 
been used, there were 87 cases, 53 of which were aplastic anemia; and 
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TABLE 2 


Distribution of Cases and of Deaths, by Sex, by Courses of Chloramphenicol Therap 


Categories A Cases B Cases 


Deaths Deaths 
Courses of Therapy 
M 


One course 
Two or more courses 
Intermittent therapy 
Prolonged therapy 
Unknown therapy 


Totals 


Grand totals 


TABLE 3 
Chloramphenicol—Second Survey of Blood Dyscrasias 
1954 


‘A’ Chloramphenicol only 29 


‘B’ Chloramphenicol and other drugs 87 
‘C’ Chloramphenicol not involved 1105 


Total cases reviewed (45 states) 


* Aplastic anemia 


+ 227 cases discarded. No evidence of actual blood dyscrasia or insufficient data. 


in Group C where chloramphenicol was not involved, there were 1105 
cases, and 246 of these were diagnosed as aplastic anemia. The number 
of cases reported from 45 states was 1448. Included in Group C were 9 
cases involving oxytetracycline and 6 additional involving chlor- 
tetracycline. As expected, coal tar dyes, analgesics and anticonvulsants, 
heavy metals, insecticides, and benzene were responsible for the majority 
of blood disorders in this group. 

Group A of the second survey showed 16 of the 29 cases occurred in 
children 9 years of age and under (table 4). The great bulk of these blood 
dyscrasias (24 of 29) occurred within three months after the last exposure 
to the drug. It is interesting to note (table 5) that 20 of these patients 
were females and 9 were males, a proportion of over 2 to 1; in the previous 
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TABLE 4 
Blood Dyscrasias in Different Age Groups 
Group ‘“‘A”’ Cases 


*3 exact age unknown (1 child, 2 adults). 


TABLE 5 
Onset of Dyscrasia After Last Exposure to Chloramphenicol and Sex Distribution 
Group ‘‘A’”’ Cases 


Months Total Female 


1 
1 
2 


5-6 
Unknown 


ee 


29+ 


* Previous survey 55 ‘‘A’’ cases; 41 F, 14 M. (3:1) 
+ 21 dead at completion of survey. 


survey of 55 cases receiving chloramphenicol alone, there were 41 
females and 14 males, a ratio of 3 to 1. 

When the two surveys are combined, we find that chloramphenicol 
alone was associated with 84 of 1752 blood dyscrasias, an incidence of 
4.8 per cent. We are convinced that the drug in certain individuals can 
and does cause blood dyscrasias of various types; we believe the com- 
plication is rare and is probably associated with an idiosyncrasy; most 
cases occur following repeated exposures to the drug, using either 
intermittent therapy or long-continued therapy; females appear to be 
more affected than males in a proportion of 2 or 3 to 1; over 60 per 
cent of the dyscrasias studied appeared in children under 10 years of 
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TABLE 6 


Antibiotic Reactions Encountered and Classified During Survey 


Life-threatening cases (1957) 
1. Anaphylactoid reactions. . 
2. Superinfections 
3. Skin reactions. . 
. Blood dyscrasias ; 
. Angioneurotic edema with respiratory or cerebral involvement. 


Non life-threatening cases 
Largely A-N edema and urticaria 


* 424 cases discarded. 


age; and finally, in the second survey, the incidence of blood dyscrasia 
associated with chloramphenicol appeared to be markedly reduced. 

A major survey of life-threatening reactions to all antibiotics was 
made in 1957 (table 6).° It was a very comprehensive survey and covered 
all the states and the District of Columbia; 827 hospitals, containing 
about 200,000 beds or one third of the hospital beds in the country, 
were canvassed, and in addition, 1637 key physicians throughout the 
country were interviewed. 

In the entire large group of life-threatening reactions to antibiotics, 


TABLE 7 
U.S. A. 1958 


B. Chloramphen- 
icol and A or B* 
Other Drugs 


A. Chloramphen- 
icol Alone 


Aplastic anemia 
Bone marrow depression 
Pancytopenia 
Granulocytosis 
Agranulocytosis 
Purpura 
Leukopenia 
Dyscrasia ? 

Total 13 

All cases 39 Deaths 23 


* Undetermined 
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the number of blood dyscrasias discovered was 46. Chloramphenicol 
alone was apparently involved in 16 cases, with 11 deaths. Chloramphen- 
icol had been administered in another 25 cases along with other drugs. 
However, in this group is included such cases as that of a woman who 
had had exposure to a hair dye every six weeks for a 10 year period, 
and that of a taxidermist who had been exposed to insecticides and 
arsenicals, and two or three cases in which the patient had been exposed 
to radium. Nevertheless, of the 46 blood dyscrasias encountered in this 
nation-wide survey, 41 were either directly or indirectly associated 
with chloramphenicol administration. 

In more recent years, 39 cases of blood dyscrasias in which chlor- 
amphenicol was involved as the only drug or in combination with other 
drugs were reported in 1958 (table 7), and an additional 32 cases in 
1959 (table 8). 

The domestic distribution of the drug in 1958 was 34,456,000 grams, 


TABLE 8 
U.S.A. 1959 
B. Chloramphe- 


nicol an 
Other Drugs 


A. Chloramphen- 
icol Alone 





Aplastic anemia 

Bone marrow depression 

Pancytopenia 

RMCUMIOOPRONIO. 5 oc i ie os oo Lea ee oe 


| 
Total j 








All cases 32 Deaths 14 


* Undetermined 


TABLE 9 
Patients Estimated 


Route of Administration Gm./pt. 1958 1959 


intramusculer...:.. <<< 3; 994,308.5 | 1,395,637.4 


Capsule....... eR aa, ee 2,975,750.3 | 3,407,000.4 
Palmitate ....... gE he ON rl ee 2,257 , 765.0 2,475,619.3 


Total | §,227,823.8 | 7,278,257.1 


Total grams (domestically) | 34,456,531.0 | 40,265,441.0 
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TABLE 10 
Death Rate Per 100,000 Population, 1951-1958 


1951 1952 | 1953 1954 1955 1956 
| 


Aplastic Anemia 


671 | 828 | 774 | 681 | 633 
0.4) 05) 05] 0.4] 0.4] 


Agranulocytosis* 


Cases 137 118 135 119 139 153 202 171 
Rate 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 


Purpura and Other Conditionst 


Cases 589 607 566 553 557 587 641 674 
Rate 0.4 0.4 0.4 0.3 0.3 0.4 0.4 | 0.4 


* Includes granulocytopenia and leucopenia. 
+t Includes thrombocytopenia purpura. 


and in 1959, 40,265,000 grams. On the basis that the ordinary dose 

would be 4 grams intramuscularly, 32 capsules or 3 grams of the palmi- 

tate by mouth, the number of cases treated by each technique was 

computed, and a total figure of 6,227,000 patients treated in 1958, 

and 7,278,000 patients treated in 1959 was arrived at (table 9). There- 

fore, it can be estimated that in 1958 there was an incidence of blood 

dyscrasias probably due to chloramphenicol of 1 in 156,000 and in 1959 

an incidence of 1 in 227,000. 

As could be expected, because of the rarity of serious blood dyscrasias 
following administration of chloramphenicol, there has been no effect 
on the death rate due to these conditions during the years 1951-1958, 
when millions of grams of this drug have been administered (table 10). 

REFERENCES 
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Meningitis Due to Coxsackie 


and ECHO Viruses 


Loretta K. Grumore, M.D.* 

Although aseptic meningitis may be caused by nonviral organisms, 
such as those which cause tuberculosis or leptospirosis, the term is 
frequently used interchangeably with ‘viral meningitis.’’ Wallgren, 
in 1925, set up criteria for the diagnosis of the syndrome of aseptic 
meningitis long before the specific etiology of most cases could possibly 
have been established. Prior to the development of practical tissue 
culture diagnosis, a proven or probable etiological diagnosis in aseptic 
meningitis was limited to about one third of cases.! 

Since 1950, more than one hundred new viruses have been identified.? 
Nearly all of the viruses recently established as the causative agents of 
meningitis belong to the enterovirus tribe which consists of the Cox- 
sackie, ECHO and poliomyelitis viruses. Other causes of viral meningitis, 
as opposed to primary or postinfectious encephalitis, are mumps (ap- 
proximately 10 per cent of all cases),* lymphocytic choriomeningitis 
(rare in children), herpes simplex, herpes zoster, and infectious mono- 
nucleosis (possibly viral). 

It is the purpose of this report to attempt to consolidate the clinical 
information recently reported on meningitis due to the ECHO and 
Coxsackie viruses. 

COXSACKIE A 

Coxsackie A virus, most notable for causing herpangina, has occa- 
sionally been found as a cause of aseptic meningitis. The clinical picture 
and laboratory findings are not etiologically distinguishing. Coxsackie 
A-9 virus has been isolated from cerebrospinal fluid in patients with 
aseptic meningitis‘ and has been found associated with a rash occurring 
one day before the onset of fever.® 


* United States Public Health Service Fellow in Virology; Formerly Assistant 
Chief Resident, Children’s Hospital. 





182 CLINICAL PROCEEDING+s 


Coxsackie A-7 virus has been found to cause clinical illness charac 
teristic of paralytic poliomyelitis.*: 7 What was at first thought to b 
“poliovirus type 4’”’ by the Russians was later identified by Habel and 
Loomis as Coxsackie A-7.° This virus causes lesions in the central nervous 
system of the monkey indistinguishable from poliovirus effects. Paralysis 
was found still present a year after the clinical illness in one human case.’ 

COXSACKIE B 

The Coxsackie B viruses are a major cause of aseptic meningitis. 
On the basis of one survey, it was felt that 20 per cent of aseptic meningitis 
in Toronto is caused by Coxsackie B virus.’ All five types have been 
incriminated in this disease. 

There is nothing distinguishing about the meningitis caused by 
Coxsackie B, but it may be seen occurring during epidemics of 
pleurodynia (Bornholm’s disease). Indeed, patients have been found 
to be suffering from pleurodynia and aseptic meningitis simultaneously.!” 

Coxsackie virus B-3, B-4 and B-5 may cause pericarditis and myo- 
carditis. In addition, pleural effusion may be seen in Coxsackie B-5 
infections.'°: " It is of interest that during years of high incidence of 
Coxsackie B infection in the general population, the rate of poliovirus 
attack is definitely lower.!?-'* In tissue culture and in mice, Coxsackie 
B virus appears to interfere with poliovirus growth.’ 

Coxsackie B has rarely been reported as causing residual paralysis, but 
several such cases have been described.!: '® It has been found that prior 
vaccination against poliovirus has no effect on the prevalence of aseptic 
meningitis due to Coxsackie or ECHO viruses.‘ 

The clinical picture of Coxsackie meningitis often includes a prodrome 
of anorexia, malaise, and epigastric pain.’ Fever may be biphasic, and 
relapses may occur.'’ The total illness may last up to 15 days, with the 
meningeal phase usually apparent for from three to four days.® Fever 
is a constant finding. Muscle tenderness or myalgia is not uncommon 
and convulsions have been noted.® A rash is not found. 

The cerebrospinal fluid findings are not helpful etiologically since the 
number of cells may range up to 1,000 per cu. mm. with differential 
counts as varied as 75 per cent neutrophils to 95 per cent mononu- 
clears.'*: '* The protein content may be normal or slightly elevated; 
the sugar content is normal. Isolation of virus is generally made from 
stool (as early as the first and as late as the thirteenth day after onset) 
or from the throat (from the first to the twelfth day after onset), but it 
has also been isolated from cerebrospinal fluid.!7 

Since the first report of myocarditis and meningoencephalitis in the 
newborn infant infected with Coxsackie B virus in 1956,'® at least 25 
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cases of the disorder have been reported. Most cases have been due to 
Coxsackie B-4, but B-2 and B-3 have also been incriminated as causative 
agents. The onset is usually before 14 days of age.?° The most common 
symptoms are feeding difficulty, fever, lethargy, cardiac signs, respiratory 
distress, and cyanosis; less common findings are central nervous system 
signs, hepatosplenomegaly, and sudden collapse. The fatality rate in 
newborns with this disease is approximately 76 per cent. 

In one fatal case due to Coxsackie B-4 virus, the mother had a simul- 
taneous aseptic meningitis due to the same organism.” Infection has 
been shown to be present in the mother in other cases,!* 2? in one of 
which the infant developed symptoms several hours after a cesarian 
section. Postmortem findings in these infants have been described 


22, 23 


elsewhere.!* 22; 


ECHO 


Of the 28 types of ECHO viruses, ten have been found associated with 
aseptic meningitis. Types 4, 6 and 9 have been incriminated in large 
epidemics, while types 5, 14 and 18 have been isolated from the cere- 
brospinal fluid as well as from stools in patients with aseptic 
meningitis.'®: 24 Types 1, 2, 7 and 16 have been isolated from patients 
with aseptic meningitis, but evidence of etiologic association is not 
definite. Type 2 has been isolated from the central nervous system in a 


case of bulborespiratory ‘‘poliomyelitis.’’!® 

In most epidemics due to ECHO virus, illness is confined to children 
and young adults, with the highest percentage of cases occurring in 
young school-age children. ECHO 9 virus has caused meningitis in 
infants as young as 5 months of age,?’ and has caused fever and rash in 
a 14% month old infant.?* The incubation period for ECHO 9 virus 
infection in one epidemic was found to average 5!4 days (range: 2 to 
15 days);?® and for ECHO 6 to range from three to five days.*® An 
exanthem has been reported in types 2, 4, 6, 9, 14 and 16.? 

The symptoms of ECHO virus meningitis are moderate fever (for an 
average of 314 days in epidemics of ECHO 9),* headache, stiff neck, 
nausea, and vomiting. Frequently, there is muscle pain in the back or 
extremities, sore throat, and transient muscle weakness. Conjunctivitis 
and photophobia are occasionally seen. 

Findings on physical examination usually include nuchal rigidity and 
frequently muscle tenderness or spasm in the back or hamstring muscles. 
Injection or lymphoid hyperplasia of the pharynx is not uncommon, 
and an enanthema of the buccal mucosa or tonsillar fauces has been 
observed in ECHO 9 infection.?* The muscle weakness is nearly always 
transient, but residual paralysis has been reported in ECHO 6 and 9 
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infection.“ Posterior cervical adenopathy has been reported in ECHO ¢ 
disease.** Temporary urinary retention lasting for several days is rare. 
Encephalitis with vestibular involvement was seen in 5 patients in- 
fected with ECHO 9.?° Cerebellar ataxia, with residual broad gait and 
staggering for three months, was reported in a 5 year old child shown to 
be infected with ECHO 9.** Tendon reflexes are generally normal but 
may be slightly decreased. 

A fatal case of ECHO virus infection has occurred in a 16 year old 
boy who at first developed dysphagia and then lapsed into uncon- 
sciousness.”* 

Abdominal pain was present in 30 per cent of cases in one epidemic 
of ECHO 9 infection, and in two cases was severe enough to suggest 
the diagnosis of appendicitis.2”7 Biphasic illness is usually found in from 
one fourth to one third of cases in any one epidemic. Recovery is generally 
complete although lethargy or headache may occasionally remain for a 
few days after recovery. 

The occurrence of a rash in ECHO 9 disease seems to depend upon the 
prevalent strain and upon the age of the patient. In the 1957 Milwaukee 
epidemic, a rash occurred in nearly all children under 3 years of age, 
in 44 per cent of those 5 to 15 years of age, and in only 6 per cent of 
persons over 15 years of age.?® 


The rash is usually rubelliform, maculopapular and blotchy, occurring 
on the face and usually on the upper trunk and upper extremities and 
occasionally on the lower extremities. It was seen on the palms and 
soles in nearly 10 per cent of patients in one epidemic.” Petechiae have 


27 


been observed in a few cases,?*: 27 and vesicles are said to have been 
reported.2> Most reports state that the rash lasts for two or three days 
but one report stated that the rash persisted for eight or nine days.’ 
The rash may appear with or after the fever* and may begin before the 
major illness.?7 

ECHO virus isolations are made most often from stools, but can 
also be obtained from throat swabs or washings and, in less than 25 
per cent of cases, from cerebrospinal fluid. Isolations have been made 
from blood, and in one case viremia was found three days prior to the 
onset of meningitis.** Monkey kidney tissue culture is the usual medium 
for isolation. Some strains of ECHO 9 cause paralysis of suckling mice 
similar to that seen with Coxsackie A virus. Antibody titers rise between 
5 and 12 days after onset of illness*” and may be detected by complement 
fixation or neutralization tests. 

The cerebrospinal fluid may have a cell count as high as 3,000 per cu. 
mm.,*4 but most cases have less than 500 per cu. mm., with neutrophils 
predominating early in the course. Pleocytosis of the cerebrospinal 
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fluid may occur even when meningeal signs are not apparent. The 
protein content is normal or slightly elevated (41 per cent in one epi- 
demic),** and has been reported to be as high as 120 mg. per cu. mm. in 
one case ;*° cerebrospinal fluid sugar remains normal. Peripheral white cell 
counts and differential counts are also normal. 


DISCUSSION 


A review of 854 cases of aseptic meningitis by the Army Service 
Graduate School between 1947 and 1952 revealed 67 per cent un- 
diagnosed, 12 per cent due to mumps, 9 per cent due to lymphocytic 
choriomeningitis, 7 per cent due to leptospirosis, and 5 per cent due to 
herpes simplex.'!* In the cases of aseptic meningitis diagnosed in Con- 
necticut in 1957, Dubin and Horstmann,® were able to make an etiologic 
diagnosis in 61 per cent of the cases. 

Aseptic meningitis due to the enteroviruses occurs primarily in 
children and young adults, probably partly on the basis of their lack 
of immunity. In an antibody survey in Connecticut, Davis and Melnick‘ 
found ECHO and Coxsackie type antibody present in less than 30 
per cent of persons under 15 years of age (the highest was 33 per cent 
for Coxsackie B-2). Beyond the age of 15 years, antibodies were present 
in from 23 to 61 per cent of the population, except for three types, 
Coxsackie B-1 (6 per cent), ECHO 5 (16 per cent), and ECHO 9 (19 
per cent). 

Although clinical differentiation of the various viral meningitides is 
generally not possible, certain symptoms or signs may suggest one or 
another virus. Pleurodynia may accompany meningitis due to Coxsackie 
B, and a rubelliform rash may be seen in ECHO meningitis. The entero- 
virus infections tend to occur in epidemics, when as much as 25 per 
cent of the community may be attacked.*® Minor forms of the infection 
generally are more prevalent than the meningitis form and may give 
an indication of the offending organism. 

Laboratory findings, except for viral and serologic studies, are of no 
aid in differentiating one enterovirus from another. Monkey kidney 
tissue culture is the medium of choice in isolation of the ECHO and 
Coxsackie B and A-9 viruses, as well as for polioviruses. It is well to 
consider that polioviruses are a prime cause of aseptic meningitis; 
they were incriminated in approximately one-third of diagnosed cases 
in a 2 year study in Connecticut.‘ 

Though the ECHO viruses were at first thought to be “viruses in 
search of disease,’ the incidence of ECHO virus isolation from healthy 
children is usually only 1 to 2 per cent.*° 
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SUMMARY 


During the past decade, an increasingly greater percentage of asepti 
meningitis cases have been etiologically diagnosed. The ECHO anid 
Coxsackie viruses frequently have been incriminated as the causative 
agent in isolated cases as well as in epidemics of meningitis. Some of the 
clinical findings of the diseases caused by these viruses have been de- 
scribed. 


REFERENCES 


. Aparr, C. V., Gauup, R. L., anp SmapEt, J. E.: Aseptic meningitis, a disease of 
diverse etiology: clinical and etiologic studies of 854 cases, Ann. Intern. Med. 
39: 675, 1953. 

2. Syverton, J. T.: Enteroviruses, Pediatrics 24: 643, 1959. 

3. Riuey, H. D., Jr.: Etiology of aseptic meningitis, J. Oklahoma M. Ass. 51: 406, 
1958. 

. Davis, D. C., anp Metnick, J. L.: Poliomyelitis and aseptic meningitis; a two 
year field and laboratory study in Connecticut, J. Laborat. Clin. M. 51: 97, 
1958. 

. Dusin, L., anp Horstmann, D. M.: The epidemiology of aseptic meningitis and 
related nonspecific disease in Connecticut, 1957; virological and clinical studies, 
Yale J. Biol. 30: 429, 1958. 

5. RANZENHOFER, E. R., Lipton, M. M., Dizon, F. C., aNp Steraman, A. J.: Virus 
studies in acute aseptic meningitis and poliomyelitis in Louisville: 1956-1958, 
South. M. J. 52: 98, 1959. 

. —, Dizon, F. C., Lipton, M. M., ann Sreieman, A. J.: Clinical paralytic 
poliomyelitis due to Coxsackie virus group A, type 7, New England J. Med. 
259: 182, 1958. 

. Hapet, K., axp Loomis, L. N.: Coxsackie A-7 virus and the Russian poliovirus 
type 4, Proc. Soc. Exp. Biol., N. Y. 95: 597, 1957. 

. McLegop, D. L., Beas, A. J., McNauauteon, G. A., AND Ruopgs, A. J.: Clinical 
features of aseptic meningitis caused by Coxsackie-B virus, Lancet 2: 701, 1956. 

. Gorpon, R. B., LENNeETTE, E. H., aNp Sanprock, R. 8.: The varied clinical 
manifestations of Coxsackie virus infections: observations and comments of 
an outbreak in California, A. M. A. Arch. Int. M. 103: 63, 1959. 

. Cooper, M., Lestak, J., BetBin, D., ano LaBzorrsky, N. A.: Review of iso- 
lations of enteric viruses during poliomyelitis season in Ontario 1956, 1957, and 
1958, Canad. J. Public Health 50: 33, 1959 (Laboratory Sect. Suppl.). 

. Witxins, A. J. W., AND oTHERS: Meningo-encephalitis due to Coxsackie B in 
Southern Rhodesia, South African M. J. 29: 25, 1955. 

3. Cutn, T. D., Greene, J. C., AND Wenner, H. A.: Infections with Coxsackie 
virus B5 in six midwestern states, Pub. Health Rep. 73: 563, 1958. 

. CurNEN, E. C. anp otHeRs: An epidemic of aseptic meningitis attributable to 
Coxsackie B5 virus, Amer. J. Dis Child. 96: 571, 1958. 

. Hammon, W. M. anv oTuers: A study of certain nonpoliomyelitis and polio- 
myelitis enterovirus infections; clinical and serologic associations, J. A. M. A. 
167: 727, 1958. 

. Sreroman, A. J.: Ann. N. Y. Acad. Sci. 67: 249, 1957. 

7. Hummeer, K., Kirk, D., anp Ostapiak, M.: Aseptic meningitis caused by 





CHILDREN’S HOSPITAL 187 


Coxsackie virus with isolation of virus from cerebrospinal fluid, J. A. M. A. 
156: 676, 1954. 

. Hentey, W. L., Bercer, R., anp Hopes, H. L.: Viral meningitis, J. Mount 
Sinai Hosp. N. York 25: 229, 1958. 

. Kiprick, 8., aNp BENIRSCHKE, K.: Acute aseptic myocarditis and meningo- 
encephalitis in the newborn child infected with Coxsackie virus group B, type 
3, New England J. Med. 255: 883, 1956. 

. ——, AND BenrrscHkKE, K.: Severe generalized disease (encephalohepatomyo- 
carditis) occurring in the newborn period and due to infection with Coxsackie 
virus, group B; evidence of intrauterine infection with this agent, Pediatrics 
22: 857, 1958. 

. Rapmunp, G., Gautp, J. R., Rogers, N. G., anp Houmes, G. E.: Neonatal 
myocarditis and meningoencephalitis due to Coxsackie virus group B, type 4; 
virologic study of a fatal case with simultaneous septic meningitis in 
the mother, New England J. Med. 260: 819, 1959. 

22. Kiprick, 8., AND BENIRSCHKE, K.: Severe generalized disease in newborn due to 
Coxsackie virus group B, A. M. A. Am. J. Dis. Child. 96: 498, 1958. 

23. Hoster, D. M., anp Newton, W. A., Jr: Coxsackie infections in infants and 
children: 1) clinical aspects; 2) pathology, A. M. A. Am. J. Dis. Child. 96: 452, 
1958. 

24. Eckert, G. L., Barron, A. L., AnD Karzon, D. T.: Aseptic meningitis due to 
ECHO virus type 18, A. M. A. Am. J. Dis. Child. 99: 1, 1960. 

5. CRAMBLETT, H. G.: Infection with ECHO viruses and observed illnesses in 
human beings, Postgrad. Med. 25: 359, 1959. 

26. Sapin, A. B., KRuMBIEGEL, E. R., anp WiGAnp, R.: ECHO type 9 virus disease, 
A.M. A. J. Dis. Child. 96: 197, 1958. 

. LaForest, R. A., AND OTHERS: Outbreak of aseptic meningitis (meningoen- 
cephalitis) with rubelliform rash, Toronto, 1956, Canad. M. Ass. J. 77: 1, 1957. 

. RANTASALO, I., AND PENTTINEN, K.: ECHO virus type 9 in Finland in 1958; some 
observations, Ann. Paediat. Fenn. 5: 53, 1959. 

. Tyrrei, D. A., Lang, R. R., ano SNELL, B.: Further studies of an epidemic 
of exanthem associated with aseptic meningitis, Q. J. Med. Oxf. 27: 323, 1958. 

. Krsricx, §8., MeLf£npeEz, L., anp EnpErs, J. F.: Clinical associations of enteric 
viruses with particular reference to agents exhibiting properties of the ECHO 
group, Ann. N. York Acad. Sc. 67: 311, 1957. 

. St. Geme, J. W., Jr., Prince, J. T., Scuerer, W. F., anv Krivit, W.: A clinical 
study of an exanthem due to ECHO virus type 9, J. Pediat. 54: 459, 1959. 

. Wix7, J. C., Mepovy, H., Besant, D., aNnp Stackrw, W.: Aseptic meningitis in 
Manitoba 1957, Canad. M. Ass. J. 78: 839, 1958. 

3. Svepmyr, A.: Ann. N. Y. Acad. Se. 67: 352, 1957. 

. Ninovt, E., Quersin-Turry, L., AnD WeyNants, A.: ECHO virus type 9 as the 
agent responsible for an important outbreak of aseptic meningitis in Belgium, 
Am. J. Hyg. 66: 102, 1957. 

. McAuuisterR, R. M., HuMMELER, K., AND CorrELL, L. L.: Acute cerebellar ataxia: 
report of a case with isolation of type 9 ECHO virus from the cerebrospinal 
fluid, New England J. Med. 261: 1159, 1959. 

. Fed. Proc. 18/1 Part 1: 606 Abstr. 2381, 1959. 

. WINKELSTEIN, W., JR., Karzon, D. T., Barron, A. L., AnD Harner, N. S.: 
Epidemiologic observations on an outbreak of aseptic meningitis due to ECHO 
virus type 6, Am. J. Pub. Health 47: 741, 1957. 





188 CLINICAL PROCEEDING + 


38. Rotem, C. E.: Meningitis of virus origin, Lancet 1: 502, 1957. 

39. Lenan, P. H., aNp oTHERs: An epidemic illness associated with a recently recog- 
nized enteric virus (ECHO virus type 4), Am. J. Hyg. 66: 63, 1957. 

40. Karzon, D. T., Barron, A. L., WINKELSTEIN, W., JR., AND CouEn, S.: Isolation 
of ECHO virus type 6 during outbreak of seasonal aseptic meningitis, 
J. A.M. A. 162: 1298, 1956. 


The Pediatrician’s Responsibility to 
the Pediatric Surgeon* 


NEVILLE K. Conno.tiy, M. D.?+ 

Just as the specialty of pediatrics has become so essential for the 
best care of our future generations, so the field of surgical manage- 
ment for children has expanded and is continuing to expand. If we are 
te have the best care for our children, surgeons who have this field as a 
special sphere of interest must be encouraged and trusted. Patients who 
have a condition which might be surgical, or in whom surgery might help, 
should be referred to a surgeon for an immediate opinion. Referral to a 
surgeon should not mean sentencing the patient to the knife. I have 
advised against surgery almost as often as I have advised for it. Using 
a surgical colleague as a technician is a short-sighted policy, as it not 
only antagonizes him but also stultifies him and inhibits his developing 
the widest possible experience. 

What are some of the important principles to be kept in mind relating 
to the infant and child undergoing surgery? 

First, there is the response of the infant to surgery. It is popularly 
thought, and some doctors even subscribe to the idea, that the infant 
is a frail delicate mechanism with a tenuous hold on life. By and large 
this is very far from the truth. Most infants have a very firm grasp on 
life and withstand surgery well provided certain simple rules are ad- 
hered to. These rules relate to their small size, proportionately large 
surface area, rapid rate of metabolism and the lack of maturity of renal 
function. They will stand at least as much blood loss as an adult provided 
it is remembered that 50 cc. in a 644 pound infant is equivalent to 
1300 ec. or 5 pints in a 150 pound adult! Owing to their high metabolic 
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rute their tolerance of oxygen lack is low. Many conditions for which 
surgery is required cause a diminution of their lung exchange area, either 
by pushing up the diaphragm or by necessitating the opening of the 
chest. 

Fluid requirements are more critical than those of adults since the 
small infant turns over 50 per cent of his fluid volume every 24 hours as 
opposed to about 15 per cent in the adult. The composition of replacement 
fluid needs to be more accurately calculated as the kidneys have not 
attained their full osmoregulatory and chemoregulatory powers, as well 
as the powers of concentration. Accepting all this, there is still a greater 
danger of these infants drowning from overhydration than of their 
dying of dehydration. There is no doubt that the catch phrase, ‘they 
do a little better when they are on the dry side’’ has real merit. The 
operating room is an area where overhydration is a real danger. The 
rate of infusion of intravenous fluids must be regulated to suit the 
infant’s requirements for replacement and maintenance and not the 
anesthetist’s convenience for giving drugs. 

The infant, full term and within a day or two of birth, will withstand 
well even prolonged and traumatic operations, such as abdominal- 
perineal pullthrough for imperforate anus, when blood loss is accurately 
replaced and the depth of anesthesia as light as possible. However, he 
will do better with gentle and expeditious surgery; this can only be 
done if the operator is familiar with the type of lesion he may encounter 
and has a preformed plan of attack ready for each one. Experience in 
operating on infants teaches a number of tricks that are not necessary 
in adults and are not described in books. 

Operating on premature babies presents a challenge over and above 
that of any other surgical field. These patients are precariously balanced; 
maximal attention must be paid to all the details of their metabolic 
requirements. Even in these, the most important cause of mortality is a 
lethal congenital anomaly amenable to surgery, and the most important 
cause over which we have direct control is delay in diagnosis. If we are 
to save as many infants as possible, the diagnosis of ‘‘surgical” anomalies 
must be made very rapidly. Although the situation is changing, there 
are still areas where the pediatricians are responsible for a higher mor- 
tality than the surgeons! This point might be illustrated by the infant 
who on delivery is dyspneic and has poor or cyanotic color without 
abdominal distension. The lungs should be auscultated at once. Unless 
the breath sounds are very clear over both lung fields, an immediate 
x-ray is essential. Some of these infants will be suffering from a dia- 
phragmatic hernia and their best chance of survival occurs if they are 
taken from the delivery room after x-ray straight to the operating room. 
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The infant who froths at the mouth after delivery should not have 
test feeding. A single aspirated feeding may be sufficient to induce « 
lethal aspiration pneumonia. Even without feeding, prolonged aspiratioi 
of saliva causes pneumonia. Such a case should have a radio-opaque 
catheter passed into the esophagus and a plain x-ray film taken. This 
will be sufficient to diagnose a tracheoesophageal fistula or esophagea| 
atresia. It should be possible to restore over 50 per cent of these cases to 
normal even allowing for the 33144 per cent who have some other con- 
genital anomaly; less than 10 per cent have another really serious 
anomaly. 

The infant who vomits bile deserves an immediate surgical consulta- 
tion. After examining such an infant, a plain x-ray film of the abdomen, 
upright and flat, should be taken. This will diagnose an obstruction in 
the duodenal area. Its exact etiology is unimportant. Whether it be 
atresia, malrotation or annular pancreas, immediate exploration and 
repair is necessary. The films may show evidence of meconium ileus 
with stippling, a ground glass effect and small bubbles of gas in diffuse 
pattern; this is another surgical emergency, although one with a poorer 
prognosis. Meconium peritonitis with its extraluminary calcification has 
typical appearance as does the perforated bowel above an obstruction. 
However, there may be real confusion in the distended infant vomiting 
bile who presents a diffuse pattern of distended loops of bowel on x-ray. 
Here a contrast enema is diagnostic and should be undertaken at once. 
If the colon is of very small calibre, an apparent microcolon, there is an 
organic obstruction proximal. If the colon is of normal calibre and 
position, i.e., the caecum is on the right side, the infant should 
be watched; there is probably no serious abnormality. A dilated colon 
is suggestive of either Hirschsprung’s disease or the “‘meconium plug”’ 
syndrome. In the latter case the plug of meconium is often returned with 
the enema, thus making the test both diagnostic and therapeutic. In 
the former it is essential to watch the contrast medium flow into the 
bowel. At first it flows into a normal calibre segment and then fans out 
into the sigmoid or into the dilated loop. If both the surgeon and 
pediatrican watch the x-ray screening of the case there will be much 
less argument about diagnosis and management. In cases of Hirsch- 
sprung’s disease the infant should have enemata to try to establish a 
normal evacuation of the colon. If symptoms of obstruction persist 
after 48 hours a laparotomy with colostomy above the cone segment 
should be performed. At this time a biopsy of the bowel below the cone 
will allow the presence of an aganglionic segment to be confirmed. It 
is worth mentioning that Swenson! estimates that in 50 per cent of 
cases of Hirschsprung’s disease the infants die under one year of age, 
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many of them undiagnosed and unsuspected. This condition ought to be 
carefully looked for, as the results of proper surgical treatment are 
excellent. 

Imperforate anus should be seen by a surgeon at once. Here it is | 
especially important that the surgeon to whom such cases are referred 
knows a great deal about the various types of anorectal anomalies which 
may be found. He must be able to recognize the covered anus and the 
ectopic anus, and be aware of the differences which are found between 
males and females with these problems. A covered anus may look very 
“imperforate,’’ but it requires only a snip of skin to restore the infant 
to a completely normal state. The problem can be dealt with in the 
nursery if necessary. It is as serious to explore abdominally an infant who 
does not need such an operation as it is to explore a high imperforation 
accompanied by a urethral fistula from below and ruin the perineum 
permanently. There is only one chance to obtain an excellent result 
and that is during the first definitive attack. These cases require 
both experience and detailed and time-consuming care throughout a 
prolonged follow-up. If this is done and the infants have had adequate 
surgery performed at the first operation, 75 per cent will become socially 
continent by the age of seven. These cases are not such emergencies as 
to require operation by the nearest surgeon; these infants should be 
operated on by a pediatrically oriented surgeon with an interest in 
them, even if it means sending them some distance. 

It is not only in the field of neonatal anomalies that early diagnosis 
is important. Our results with the treatment of Wilms’ tumor have im- 
proved but are still unsatisfactory. As soon as such a tumor is suspected a 
pyelogram should be obtained and a nephrectomy performed, but we 
still do not get many in time. Most have large masses when the diagnosis 
is first suspected. Could they be discovered earlier? Perhaps a few could 
be suspected if a detailed abdominal examination with the infant lying 
peacefully (i.e., during feeding) were more frequently considered part 
of the routine check-up. 

Pediatricians should also know what can be done by pediatric surgeons 
working under ideal conditions, and they should be content with no 
lesser results. It is difficult for the general surgeon to be familiar with 
recent advances in all fields, and the pediatrician must stimulate the 
surgeon to be aware of such advances in the pediatric field. For example, 
the average general surgeon is unaware of the necessity for resecting 
at least 10 to 15 centimeters of the proximal bowel in cases of jejunal 
or ileal atresia regardless of the appearance of the bowel itself. The 
results of doing this and performing a modified end to end anastomosis 
are worth noting. Prior to the adoption of this method the average 
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mortality was 70 per cent. Now at least three clinics, in Boston, London, 
and Cape Town, are reporting 70 per cent survival.? It is very important 
to save these babies as they are almost always entirely normal in every 
other respect. Their atresia is due to a mechanical and probably vascular 
accident in late fetal life. 

Survival of neonates after surgery is dependent not only on early 
diagnosis and knowledgeable and intelligent handling in the operating 
room, but also on the details of postoperative care. These infants re- 
quire a maximum of attention and a minimum of handling. This includes 
open observation in an incubator without dressings, either social or 
surgical. Fluid therapy must be accurate; vomiting and gastric aspira- 
tion must be prevented and infection avoided. Body temperature must 
be externally controlled. They do best in an atmosphere of high humidity 
to minimize insensible water loss and keep their secretions from becoming 
too viscous. Blood electrolyte values must be estimated by a micro- 
technique or the small infant may be exsanguinated by the tests. Some 
will require parenteral protein supplements. 

All this requires supervision. It will only be satisfactory when the 
care is the entire responsibility of one physician. It does not matter 
much whether it is the surgeon or the pediatrician, provided only one 
of them is in charge. Other physicians should be frequently consulted 
and work together as a team, but like a jury, there should be only one 
foreman. A personal preference is that the surgeon be the foreman. 

There are three aspects to the timing of elective surgery in the child: 
1) the ability of the patient to withstand and recover from the surgery; 
2) the ability of the surgeon to achieve a good result, i.e., early, to 
prevent continuing damage or increasing deformity and to restore 
anatomy so that correct physiology may develop, late, because of the 
technical difficulties of working with such small and delicate structures; 
3) the psyche of the patient which may be upset by an unrepaired 
anomaly or warped by ill-advised surgical assault. Each of the three 
aspects has pros and cons both for early and for late surgery. The surgeon 
has a right to be heard on this aspect of the problem. His advice may 
depend on observations of the individual patient. He should be consulted 
as soon as it becomes apparent that surgical intervention is likely to be 
necessary. It is not in anybody’s best interest merely to refer the patient 
when the pediatrician is good and ready from his point of view to have 
something done. 

In summary the pediatrician’s responsibility to the surgeon is: 

To regard the surgeon as an intelligent colleague who can be con- 
sulted readily, easily, early, and profitably. 
To stimulate the surgeon’s interest in pediatrics. 
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To help organize as good a pediatric surgical service as possible 
and never to be content with it. 

To diagnose cases requiring surgery, particularly neonatal anomalies 
and tumors, early. 
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CLINICAL PROCEEDINGS NOTE 


The Editor and Staff would like to take this opportunity to express our 


appreciation to Mr. R. J. Curtin and The Baker Laboratories for their 
recent donation of an Electro-voice microphone and stand to the Clinical 
Proceedings. 

Our new microphone will enable more faithful reproduction of tape re- 
corded conferences, fand, we hope, further improve the quality of the 
journal. 





for infants allergic to cow’s milk 


a modern milk substitute 
rich and creamy in color, 
pleasant and bland in taste 


Sobee has the rich, creamy appearance that mothers 
expect of a formula. Sobee is pleasantly bland, without 
the “burned-bean” flavor or chalky aftertaste fre- 
quently associated with a soya formula. 


Symptomatic Relief. Symptoms of cow’s milk allergy— 
most frequently manifested by eczema, colic and gastro- 
intestinal disturbances—may be relieved within 2 or 
3 days. 


Good Stool Pattern. In a study of 102 infants on Sobee, 
the number of stools ranged from 1 to 4 per day.! Soya 
stools are bulkier than cow’s milk stools. Constipation 
is infrequent. 

Easily Prepared. Mothers need add only water to 
either Sobee liquid or Sobee instant powder to prepare 
a formula with a nutritional balance comparable to 


cow’s milk formulas. 
1. Kane, S.: Am. Pract. & Digest Treat. 8:65 (Jan.) 1957. 


Milk-free soya formula 


\ Mead Johnson 
Laboratories 


Symbol of service in medicine 








